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ta.2013.0Abstract Objectives: To evaluate the outcome of Ligasure-assisted total thyroidectomy as regards
feasibility, intraoperative and postoperative complications, postoperative pain and hospital stay
versus conventional thyroidectomy.
Patients and Methods: The study included 30 females with mean age of 45.3 ± 13.8 years and
had varied thyroid lesions. All patients had clinical assessment, sonographic examination of the
neck and laboratory investigations. Patients were randomly allocated into two equal groups: Group
C included patients assigned for conventional thyroidectomy using tie and knot for hemostasis and
Group L included patients assigned for thyroidectomy using Ligasure for hemostasis. Operating
time, the incidence of intraoperative and postoperative complications, duration of wound drainage
and hospital stay were determined. Subjective wound pain was evaluated using a 10-point visual
analog scale (VAS) with 0 = no pain and 10 = worst intolerable pain. Postoperative analgesia
was supplied at VAS score of 4.
Results: All surgeries were conducted uneventfully without evident intraoperative morbidities.
Mean intraoperative blood loss was less, but operative time was signiﬁcantly reduced in group L
compared to group C. Temporary unilateral recurrent laryngeal nerve (RLN) injury in three cases
(10%) and clinically apparent hypocalcemia in four patients were detected (13.3%). The use of lig-
asure was advantageous and signiﬁcantly reduced postoperative bleeding and the frequency of
hypocalcemia compared to conventional surgical procedure. Patients of group L showed signiﬁ-
cantly lower pain VAS scores throughout the ﬁrst three postoperative days with a signiﬁcantlyhoo.co.uk (A.H. Khafagy).
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60 A.H. Khafagy, I. Abdelnabylower frequency of requests and consumption of rescue analgesia compared to group C. Wound
drainage duration and total hospital stay were signiﬁcantly reduced with a signiﬁcantly higher fre-
quency of patients discharged earlier in group L compared to group C.
Conclusion: Ligasure hemostasis during total thyroidectomy improved surgical outcome with
signiﬁcantly reduced operative time, wound drainage duration and hospital stay. Moreover, liga-
sure use signiﬁcantly reduced wound pain scores and requests for rescue analgesia.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Ear, Nose, Throat and
Allied Sciences.1. Introduction
Thyroid surgery has a history of signiﬁcant changes in the tech-
nique and the incidence of complications. Continuous develop-
ments in surgical techniques and better understanding of
thyroid anatomy and pathology have increased the safety of
thyroid surgery and reduced the incidence of complications.
Nowadays, the rate of postoperative mortality is extremely
low. The most common and potentially life-threatening compli-
cations in thyroid gland surgery are vocal cord palsy and hypo-
calcemia. Predictors of complications include female sex, type
of thyroid disorder and procedure, hospital location and teach-
ing status, hospital bed size, and patient co-morbidities.1–3
Considering that the thyroid gland has rich blood supply,
prompt hemostasis in thyroid surgery is crucial to avoid intra-
operative bleeding, obtain good visualization of the surgical
ﬁeld and prevent injury to structures such as the parathyroid
glands or laryngeal nerves. The main sources of bleeding are
injured thyroid vessels and thyroid parenchymal bleeding
and hemorrhage can be intra- or postoperative.4,5
Standard vessel ligation, involving use of ties and suture
ligatures, has been a conventional technique at most centers.
However, although being a highly efﬁcient technique for vessel
bleeding control, it is time consuming and can endanger adja-
cent structures such as the recurrent and superior laryngeal
nerves. Time-saving operations are becoming an increasingly
important issue, especially for the turnover of patients in
high-volume operating theatres and for using up less anesthe-
sia time. Therefore, there is an interest in devices or techniques
that reduce the need for conventional knot-tying or suture liga-
tion for hemostasis4–7 (Khanzada et al., 2010).
LigaSure is a bipolar vascular sealing system that causes
collagen and elastin denaturation in the vessels and surround-
ing tissues, making hemostasis in vessels up to 7 mm possible
and signiﬁcantly shortening the duration of the technique.8,9
This current prospective study aimed to evaluate the out-
come of ligasure-assisted thyroid surgery as regards feasibility,
intraoperative and postoperative complications, postoperative
pain and hospital stay compared versus conventional
thyroidectomy.Figure 1 Collar incision and fashioning of the Upper subplat-
ysmal ﬂap.2. Patients and methods
The study was conducted in Ain Shams University Hospital,
from June 2009 till June 2011 to allow a 6-month follow-up
period for the last case operated upon. After approval of the
study protocol by Local Ethics Committee and obtaining fully
informed written patients’ consent, all female patients assigned
for thyroidectomy were enrolled in the study. After clinical
assessment, patients underwent sonographic examination ofthe neck so as to roughly determine the extent of enlargement
of the thyroid gland. Then patients underwent laboratory
investigations to assess thyroid function and general condi-
tions of the patients. Patients were randomly allocated into
two equal groups: Group C included patients assigned for con-
ventional thyroidectomy using tie and knot for hemostasis and
Group L included patients assigned for thyroidectomy using
ligasure for hemostasis.
3. Surgical procedure
The thyroid was approached via a low transverse collar incision.
After elevation of the platysma ﬂap, superiorly and inferiorly,
the strap muscles were divided in the midline and elevated shar-
ply from the underlying thyroid gland. The dissection of the thy-
roid began with ligation division of the middle thyroid vein.
Attention was directed toward visualization of the inferior
and superior parathyroid glands. The inferior thyroid artery
was ligated after identiﬁcation of the recurrent laryngeal nerve,
the superior pole vessels were ligated, and the thyroid was ele-
vated from the pretracheal fascia. The dissection was carried
across the midline and completed by mobilizing the isthmus
and pyramidal lobe of the thyroid, (Fig. 1–7) (see Fig. 8).
4. Outcome of the study
1. Operating time, the incidence of intraoperative and postop-
erative complications; e.g. intraoperative bleeding, postop-
erative bleeding, wound infection, temporary or permanent
recurrent nerve palsy and clinical and laboratory manifesta-
tions of hypoparathyroidism.
Figure 2 Identiﬁcation of the recurrent laryngeal nerve.
Figure 4 Dissection of the middle thyroid vein.
Figure 3 Identiﬁcation and preservation of the parathyroid
gland.
Figure 5 Dissection of the upper pole of thyroid lobe.
Figure 6 Dissection of the lateral aspect of thyroid lobe.
Figure 7 Sealing of the inferior pole.
Total thyroidectomy: Ligasure versus Clamp & Knot technique for intraoperative hemostasis 612. Subjective wound pain was evaluated using a 10-point
visual analog scale (VAS) with 0 = no pain and 10 = worst
intolerable pain.10 Postoperative pain was evaluated4-hourly and presented as a mean VAS throughout 24-h
on the ﬁrst and second day after operation. Postoperative
analgesia was supplied at VAS score of 4; the number of
requests of postoperative analgesia.
3. Durations of wound drainage and hospital stay were
registered.
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Figure 9 Progress of pain scores throughout the ﬁrst three
postoperative days.
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Data and scores were presented as mean ± SD, ranges, and
frequencies as numbers and percentages. Data were analyzed
using Wilcoxon test (Z-test) and Chi-square test. Statistical
analysis was conducted using the SPSS (Version 15, 2006)
for Windows statistical package. P value <0.05 was consid-
ered statistically signiﬁcant.6. Results
The study included 30 females with varied thyroid lesions and
mean age of 45.3 ± 13.8; range: 25–76 years. Preliminary clin-
ical examination and investigations deﬁned 13 patients with
simple multi-nodular goiter, eight patients with Grave’s dis-
ease, ﬁve patients with toxic large solitary thyroid nodule
and four cases of suspicious malignancy. There was non-
signiﬁcant difference between both groups as regards age and
professional preoperative diagnosis, (Table 1).
All surgeries were conducted uneventfully without evident
intraoperative morbidities. Mean intraoperative blood loss
was non-signiﬁcantly less in group L compared to group C.Table 1 Patients’ enrollment data.
Total Gro
Age (years) 45.3 ± 13.8(25–76) 48.2
Provisional
diagnosis
SMNG 13 (43.3%) 7 (4
Grave’s disease 8 (26.7%) 4 (2
Toxic goiter 5 (16.7%) 2 (1
Suspicious malignant 4 (13.3%) 2 (1
Data are presented as mean ± SD and numbers; ranges and percentagesHowever, the use of ligasure signiﬁcantly reduced operative
time in group L compared to group C. (Fig. 8).
Immediate postoperative indirect laryngoscopy showed
unilateral RLN injury in three cases (10%), during follow-up
symptoms disappeared indicting temporary affection. Clini-
cally apparent hypocalcemia was detected in four patients
(13.3%) and was conﬁrmed by postoperative estimation of ser-
um parathormone and calcium levels. However, no permanent
lesions were detected. The use of ligasure was advantageous
and signiﬁcantly reduced postoperative bleeding and the fre-
quency of hypocalcemia compared to conventional surgical
procedure, (Table 2).
As regards wound-related pain patients of group L showed
signiﬁcantly lower pain VAS scores throughout the ﬁrst three
postoperative days, (Fig. 9). All patients request rescue analge-
sia during the 1st PO day, 12 patients during the 2nd PO day,
while only four patients requested it during the 3rd PO day
with a signiﬁcantly lower frequency of requests and consump-
tion of rescue analgesia in group L compared to group C. Only
one patient in group C developed hematoma required evacua-
tion, while three patients; two in group C and one in group L
had wound edema that was resolved spontaneously. No pa-
tient developed wound infection nor wound dehiscence,
(Table 3).
The use of ligasure was advantageous and signiﬁcantly re-
duced wound drainage duration and total hospital stay with
a signiﬁcantly higher frequency of patients discharged earlier
in group L compared to group C (Table 4, Fig. 10).up C Group L Statistical diﬀerence
± 15.5(26–76) 42.4 ± 11.9(25–66) Z= 1.108, p= 0.268
6.7%) 6 (40%) X2 = 0.232, p= 0.897
6.7%) 4 (26.7%)
3.3%) 3 (20%)
3.3%) 2 (13.3%)
are in parenthesis.
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Figure 10 Mean duration of postoperative wound drainage and
hospital stay.
Table 2 Postoperative complications data.
Total Group C Group L Statistical diﬀerence
Hypoparathyroidism Permanent 0 0 0
Temporary 4 (13.3%) 3 (20%) 1(6.7%) X2 = 8.903, p= 0.034
RLN palsy Permanent 0 0 0
Temporary 3 (10%) 2 (13.3%) 1 (6.7%) X2 = 2.753, p= 0.087
PO bleeding 4 (13.3%) 2 (13.3%) 0 X2 = 5.877, p= 0.041
Wound complications Infection 0 0 0
Dehiscence 0 0 0
Edema 3 (10%) 2 (13.3%) 1 (6.7%) X2 = 2.753, p= 0.087
Hematoma required
evacuation
1(3.3%) 16.7%) 0 X2 = 2.179, p= 0.098
Data are presented as numbers; percentages are in parenthesis.
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Total thyroidectomy is one of the most tedious thyroidecto-
mies owing to its indications for mostly large and/or toxic or
malignant thyroid lesions which are characterized by highTable 3 Patients’ postoperative pain data.
Mean pain VS score PO D-1
PO D-2
PO D-3
Frequency of requests of rescue analgesia PO D-1 Once
Twice
Trice
PO D-2 No
Once
Twice
PO D-3 No
Once
Twice
Data are presented as mean ± SD and numbers; ranges and percentagesvascularity and disturbed anatomy so the liability of excessive
intraoperative bleeding and injury of important nearby struc-
ture is not uncommon.11 Most previous studies compared
the outcome of ligasure versus the conventional tie and knot
technique for hemostasis that involved varied thyroid patholo-
gies requiring lobectomy, subtotal, near-total or total hemi-
thyroidectomy.12–14 However, the current study was based
on selective basis to include only cases requiring total thyroid-
ectomy to neutralize the effect of the compared methodology
and this was evident as a non-signiﬁcant difference between
both studied groups as regards age and pathology and all en-
rolled patients were females to excluded gender-dependent
variations. Also, the working team was the same for all
surgeries.
The use of ligasure allowed a signiﬁcant reduction of oper-
ative time and non-signiﬁcantly reduced intraoperative bleed-
ing. Moreover, the use of ligasure allowed proper ﬁeld
visibility that allowed a signiﬁcant reduction of the frequency
of postoperative parathyroid injury and postoperative bleeding
with a non-signiﬁcant reduction of RLN injury. These ﬁndings
indicated that use of ligasure allowed more favorable intraop-
erative circumstances that provided more favorable postoper-
ative outcome which is manifested as shorter duration of
wound drainage and hospital stay.Group C Group L Statistical diﬀerence
6 ± 1.3 (4–8) 5.2 ± 0.9 (4–6) Z= 2.054, p= 0.04
3.6 ± 1.2 (2–6) 2.4 ± 1.6 (1–6) Z= 1.969, p= 0.049
3 ± 0.8 (2–5) 1.6 ± 1 (1–4) Z= 2.801, p= 0.005
7 (46.7%) 10 (66.7%) X2 = 3.11, p= 0.046
5 (33.3%) 3 (20%)
3 (20%) 2 (13.3%)
8 (53.3%) 11 (73.3%) X2 = 8.349, p= 0.027
4 (26.7%) 3 (20%)
3 (20%) 1 (6.7%)
12 (80%) 14 (93.3%) X2 = 3.05, p= 0.049
2 (13.3%) 1 (6.7%)
1 (6.7%) 0
are in parenthesis.
Table 4 Wound drainage and hospital stay data.
Group C Group L Group L
Wound drainage
data
Mean duration (h) 68.8 ± 20 (48–96) 50.4 ± 6.7 (48–72) Z= 2.501, p= 0.012
Time till drain removal 48 h 6 (40%) 13 (86.7%) X2 = 21.604, p= 0.001
72 h 5 (33.3%) 2 (13.3%)
96 h 4 (26.7%) 0
Hospital stay
data
Mean duration (days) 4.3 ± 1 (3–6) 3.5 ± 0.7 (3–5) Z= 2.501, p= 0.012
Hospital stay for 3 days 3 (20%) 7 (46.7%) X2 = 12.523, p= 0.003
4 days 6 (40%) 6 (40%)
5 days 4 (26.7%) 2 (13.3%)
6 days 2 (13.3%) 0
Data are presented as mean ± SD and numbers; ranges and percentages are in parenthesis.
64 A.H. Khafagy, I. AbdelnabyThese ﬁndings are in agreement with Cakabay et al.15 who
found the mean operating time was signiﬁcantly shorter in the
ligasure for a total thyroidectomy with signiﬁcantly less bleed-
ing during surgery and concluded that ligasure vessel sealer is a
safe, effective alternative for thyroid surgery that reduces the
overall operating time. Yao et al.16 conducted a meta-analysis
including four randomized and ﬁve non randomized trials that
included 467 patients who underwent ligasure and 460 under-
went conventional thyroidectomy and found the operative
duration was signiﬁcantly reduced with ligasure thyroidectomy
with non-signiﬁcant differences in the amount of intraopera-
tive blood loss. Singh et al.17 compared ligasure versus conven-
tional titanium clips and surgical ties during thyroidectomy
and found Voice Handicap Index scores were signiﬁcantly low-
er with ligasure compared to conventional surgery.
Scilletta et al.18 compared total thyroidectomy operation by
ligasure in comparison with total thyroidectomy by the tradi-
tional technique that uses clamp and tie and reported that lig-
asure can be safely used for total thyroidectomy, because there
is a meaningful difference in the distribution of variance be-
tween the two groups with decreasing risks of the parathyroid
gland and laryngeal nerve injury in the ligasure group. Ignjat-
ovic´ and Kostic´19 found the length of surgery in the ligasure
group was signiﬁcantly shorter compared with both non ran-
domized and randomized patients who received a conventional
ligature and there are fewer complications as compared with
the classic surgical thyroidectomy technique and concluded
that the application of ligasure using a meticulous surgical
technique provides a new option for a safe thyroidectomy.
Schiphorst et al.14 found that total median operation time
was signiﬁcantly shorter in the ligasure group with no signiﬁ-
cant differences in complications noticed.
Additionally, postoperative pain VAS scores were signiﬁ-
cantly lower with signiﬁcantly lower requests and consumption
of rescue analgesia with the use of ligasure was compared to
conventional procedure. This could be attributed to proper
ﬁeld visibility that allowed meticulous dissection and minimal
tissue trauma and subsequently reduced release of nociceptive
mediators. In line with these ﬁndings, Pons et al.9 reported that
the mean postoperative paracetamol consummation in patients
who had conventional thyroidectomy was 1.4 g greater than
those included in the ligasure group with a signiﬁcant differ-
ence in favor of ligasure.
In support of superiority and better outcome with the use of
ligasure; Macario et al.20 performed a meta-analysis that
included 29 prospective, randomized trials comparing anelectrothermal bipolar vessel sealing system (EBVS-Ligasure)
with either clamping with suture ligation/electrocauterization
or ultrasonic energy (Harmonic Scalpel) in patients undergo-
ing variant surgeries and found the normalized mean operative
time reduction for ligasure equaled 28% compared with con-
ventional surgical hemostasis and reduction of operative time
was reported with EBVS in 24 of 26 studies. Also, the study
reported signiﬁcant less blood loss, fewer complications, and
mean reduction in postoperative pain of 2.8 units with
ligasure.
Abboud et al.21 reported that thyroidectomy in patients
with coagulopathy is feasible with low risk of bleeding if metic-
ulous hemostasis, particularly using ligasure vessel sealing sys-
tem, is respected. Dionigi et al.22 compared the energy-based
devices; FOCUS Shear and Ligasure with respect to their use
in open thyroidectomy and reported that patients in the FO-
CUS group were more likely to complain of pain while swal-
lowing, early postoperative measurements of intact
parathyroid hormone plasma levels revealed that the levels
were signiﬁcantly lower and oral calcium supplementation
was signiﬁcantly higher and more prolonged in the FOCUS
group.
The obtained results and review of the literature allowed
concluding that ligasure hemostasis during total thyroidec-
tomy improved surgical outcome with signiﬁcantly reduced
operative time, wound drainage duration and hospital stay.
Moreover, ligasure use signiﬁcantly reduced wound pain
scores and requests for rescue analgesia.References
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